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,CHAPTER 5
 
THE BIOLOGY AND ECOLOGY OF NATIVE NON-CICHLIDS IN THE
 
VICTORIA AND KYOGA LAKE BASINS.
 
Mbabazi D., R. Ogutu-Ohwayo, S B Wandera and G. Namulemo 
Fisheries Research Institute 
P.O Box 
Jinja. 
An Over-view of Other Native Non-cichlid species of Lake Victoria 
An overview of the biology and ecology of some of the constantly less important 
commercial species is given below. These included Bagrus docmac, Clarias gariepinus, 
Protopterus aethiopicus, Labeo victorianus, Barbus spp, Mormyrids, Synodontis spp, and 
Schi/be intermedius. The stocks of most of these species declined due to over-exploitation 
and introduction of non-native fishes especially Nile perch. A few of these taxa still survive 
in the main lake and others in satellite lakes. The current status of these species in the 
Victoria lake basin is not known but the available information provided some information 
on some habitat and other requirements of some of these originally important species of the 
Victoria lake basin. 
Bagrus docmac 
The catfish, Bagrus docmac is widely distributed occurring in lakes Victoria, Kyoga, Albert, 
Edward, George and Nabugabo. Before the Nile perch upsurge, B. docmac was widespread 
in Lake Victoria in both shallow and deep waters but are now very rare in Lake Victoria and 
are virtually absent in lakes Kyoga and Nabugabo. They can grow to a length of 100 cm 
and a weight up to 50 kg. They feed mostly on insect larvae, crustaceans and small fishes 
especially haplochromines. They breed in wave washed rocky shores but juveniles have 
also been recovered from rivers and rocky shore sand beaches. The smallest mature fish are 
20 to 24 cm but 50% maturity is 35 cm for males and 25 cm for females. Fecundity is 2,000 
to 88,000 eggs in fish of 45 and 54 cm fork length. 
During this survey B. docmac was only encountered in River Nile and Lake Victoria. One 
fish examined showed that B. docmac fed mainly on insects namely Odonata and terrestrial 
insect (cricket) and fish. The size B. docmac from River Nile was 29 cm total length. 
Clarias spp 
There are about five species of Clarias in the Victoria Lake Basin. These include: Clarias 
gariepinus, C. carsonii, C. alluaudi and C. liocephalus. Of these C. gariepinus is the largest 
and commercially the most important. They are still common in lakes Albert, Edward, 
George and the Koki lakes and became rare in Lake Victoria only after establishment of 
Nile perch. They are widely distributed within individual water bodies but are most 
Absolute fecundity increased with size. From 66 gonads examined, fecundity 
was lowest (157 eggs) in a fish of 14.6 cm TL and highest (1364 eggs) in a fish of28.0 
cm TL both in Lake Kayanja. Mean fecundity was highest for 0. esculentus from Lake 
Kayugi (963± 148 eggs), followed by Kachera (547 ± 30 eggs), Lake Kawi (533 ± 27 
eggs), Lake Lemwa (532 ± 28 eggs), Lake Kayanja (468 ± 184 eggs) and lowest from 
Lake Mburo (421±27.17). 
Results from this study show that there are major differences in the abundance, 
length frequency distribution, condition factor, size at first maturity and food of 0. 
esculentus in the lakes examined. This information can form a useful basis on which 
lakes should be protected and which ones can be a source of 0. esculentus should 
stocking of the main lakes, other water bodies or even culture of the species become 
necessary. For instance 0. esculentus from those lakes in which the fish fed on Melosira 
(Aulacoseira) had the best condition factor showing that Aulacoseira was important as 
food of o. esculentus and is valuable to its survival. Those lakes were also among those 
with the largest 0. esculentus. They could on this basis be the best sources of 0. 
esculentus either for restocking or for captive propagation. 
INTRODUCTION 
1.1 Background 
Oreochromis esculentus (Graham) 1929 is endemic to lakes Victoria and Kyoga and a few 
satellite lakes in the basins of these lakes (Ogutu-Ohwayo, 1993). Before the use of the 
European flax gill-nets was introduced (between 1905 and 1916) on these lakes 0. 
esculentus together with 0. variabilis were the most important commercial fish species in 
these two lakes (Graham, 1929). Other commercially important fish species included 
Protopterus aethiopicus (Heckel) 1851, Bagrus docmac (Forsk) 1775, Clarias gariepinus 
(Burchell) Barbus species, Mormyrids, Synodontis species, Schilbe intermedius (Ruppell) 
1832, and Rastrineobola argentea (pellegrin) 1904, (Graham, 1929; Worthington, 1929, 
1932a; Kudhongania and Cordone, 1974). 0. esculentus was introduced into lakes 
Kijanebalola and Bunyonyi and into many dams in Uganda, Kenya and Tanzania 
(Greenwood, 1966). The species was also found in lakes Manywa, Kayanja, Kayugi 
(Ogutu-Ohwayo, 1993) and Victoria Nile above the Murchison Falls, Malawa River, (Witte 
& van Densen, 1995). 
There was virtually no impact on the stocks of 0. esculentus by subsistence requirements 
up to the 1900s when gill-nets were introduced as a new fishing technique. Lake Victoria 
then contained large stocks of 0. esculentus. During the period 1905 to 1916, when gill 
nets were introduced into different parts of Lake Victoria, coupled with the growth of urban 
centers and communication around the lake, fishing industry assumed a commercial role 
with 0. esculentus as one of the main target species (Mann, 1969; Miles & Keenleyside, 
1991; Balirwa, 1992). From 1930s to 1950s the catch dropped further and the fish became 
smaller due to increased fishing pressure (Fryer & lies, 1972; Fryer, 1973) and increasing 
use of small mesh sized gill nets (Witte & van Dansen, 1995). This made 0. esculentus one 
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of the most threatened fish species and deprived the people who depended on it for food and 
employment. 
1.1.2 Impact of introduction of other Tilapiines on O. esculentus 
Introduction of non-native Tilapiines might also have contributed to the depletion of 0. 
esculentus in lakes Victoria and Kyoga through competition for food and space or through 
hybridization (Fryer, 1961; Welcomme 1968, 1988; Lowe Mc-Connell, 1987; Ogutu­
Ohwayo, 1990a). After 1954, Tilapia zilli, 0. niloticus and 0. leucostictus were introduced 
in lakes Victoria and Kyoga (Lowe-McConnell, 1956b). These species have similar 
ecological requirements to the native Tilapiines and are likely to compete with them 
(Ogutu-Ohwayo, 1990). The native tilapiines, 0. esculentus and 0. variabilis were 
spatially segregated with the smaller 0. variabilis, occurring closer inshore than 0. 
esculentus. When 0. leucostictus and T zillii became established they occupied the same 
habitat as 0. variabilis. 0. niloticus possibly competed for the more open waters with 0. 
esculentus. In many areas, 0. niloticus became dominant, apparently excluding 0. 
esculentus (Welcomme, 1966). They may have competed for food and nursery grounds not 
only with the native Tilapiines but also with other cichlids. In addition, 0. niloticus grows 
to a larger size, has a faster growth rate, a longer life span, a wider food spectrum and is less 
habitat restricted than any of the other Tilapiine species (Fryer & Iles, 1972). These 
characteristics may have been advantageous to the invading species (Ogutu-Ohwayo, 
1990a). Generally, 0. niloticus seems to have competitive advantage over the other 
Tilapiines and displaced native Tilapiine species from waters where it was introduced. 
1.1.3 Impact of introduction of Nile perch on O. esculentus populations 
Predation by Nile perch, Lates niloticus may also have contributed to depletion of 0. 
esculentus stocks. This large predator was introduced into the main water bodies of Lake 
Kyoga in 1955 and 1956 and into Lake Victoria in 1960 (Ogutu-Ohwayo, 1993). Stocks of 
the Nile perch increased rapidly since 1965 in Lake Kyoga, and 1977 in Lake Victoria 
(Ogutu-Ohwayo, 1990a). These increases were concurrent with a reduction and in some 
cases total disappearance of the native species. 
1.1.4 Environmental changes due to an increased nutrient introduction and their 
possible impacts on O. esculentus populations 
Stocks of 0. esculentus may also have been affected by environmental changes in lakes 
Victoria and Kyoga over the past decades. Eutrophication would almost definately result 
in changes in phytoplankton species composition. There was an increase in nutrient inputs 
especially phosphorus and nitrogen into lakes Victoria and Kyoga mainly from the 
atmosphere and from changes in land use in the catchment area (Bootsma and Hecky, 
1993). A comparison of recent phytoplankton records and those of the early 1900's (West, 
1907; Wolosnyska, 1914), the 1950's (Fish, 1952) and the 1960's (Evans, 1962a, 1962b 
and TaIling, 1966, 1967) indicated the disappearance and possible local extirpation of 
several once common algal species. Silicon concentration, which is vital for diatom growth 
3 
_
 
decreased by a factor of 10 probably due to increased inputs of phosphorus and increased 
sedimentation of silicon. The increased productivity in Lake Victoria in 1991 (Mugidde, 
1993) relative to 1960-1961 (Talling 1965, 1966) appeared to have had the same effect. 
Consequently, since the growth of Melosira (Aulacoseira) was largely dependent on this 
silicon, diatom composition changed from dominance of Aulacoseira to Nitzchia. 
Eutrophication always resulted in cyanobacteria dominance, and such a shift in 
phytoplankton species composition might be expected to result in a lower efficiency of 
energy transfer to higher trophic levels, since cyanobacteria are generally considered a poor 
food source (Lampert 1981; Heerkloss et al. 1984; Harney 1987). The decrease in 
Aulacoseira which was important food for 0. esculentus may have contributed to its 
disappearance in Lake Victoria. 
In Lake Victoria 0. esculentus was confined to waters less than 20 m and was most 
abundant in sheltered gulfs and bays where the bottom was composed of soft algaceous 
mud (Graham, 1929). In Lake Kyoga it was abundant in the open waters of the lake, but 
was never taken near the weedy areas (Worthington 1929). In Lake Victoria, juveniles up 
to 10 cm were always plentiful in papyrus lagoon areas (Welcomme, 1965). Generally, the 
young in Lake Kyoga were found in the same areas as the adults (Worthington 1929). 
According to Greenwood (1966), the modal adult size was 30-32 cm TL but fishes longer 
than 36 cm TL were uncommon, although specimens 40-50 cm TL long were caught in the 
southern waters of Lake Victoria (Graham, 1929). In Lake Kyoga 0. esculentus never 
exceeded 26 cm (Worthington 1929). 
Overall weight was proportional to the cube of the length (100W= and the condition 
factor K was 2 in Lake Victoria. 
In Lake Victoria, 0. esculentus fed on planktonic material collected from suspension (Fryer 
& Iles, 1972) especially diatoms (Fish, 1951, 1955; Lowe-McConnell, 1956b; Welcomme, 
1967b; Bailey et ai., 1978). Schools of O. esculentus, followed concentrations of diatoms in 
the lake (Gee & Gilbert, 1967) suggesting that this was its preferred food item, although 
maximum growth in aquaria could be obtained on an unnatural diet of chopped worms 
(Stuhlmannia spp.) (Cridland 1964). In addition, rotifers and flagellates were found in the 
guts of pond reared 0. esculentus (payne, 1971). Melosira (Aulacoseira) was usually the 
most abundant item in the gut contents and was 48.75 % of the total cells present in all fish 
stomachs. 
In a given environment the sexes grew at the same rate and matured at the same size (Lowe, 
1956b; Garrod, 1956). In aquaria, breeding occurred at 10 cm TL, at the age of 5 months 
(Garrod, 1956). In a pond at Korongwe, Lowe (1955a) found that both sexes had bred at 
16-19 cm when they were less than seven months. In Lake Victori.a, the smallest mature 0. 
esculentus was 20-21 cm. Sexual maturity in both sexes occurred at a length of 25-27 cm 
TL (Graham, 1929; Greenwood, 1966). The size at first maturity (in Lake Victoria) in the 
early 1950s was 19-23 cm TL, and 50% at 22-28 cm TL (Lowe-McConnell, 1956a; Fryer & 
Iles, 1972). 
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lowe-McConnell, (1956a) reported that sex ratio was 1: 1 but in most cases males were 
more than females. For instance there were M:F=I :0.72 in Pilkington Bay and M:F=I :0.64 
in Hannington Bay and yet in Ekunu Bay, there were M:F=l: 1.01. 
0. esculentus is a female mouth- brooder, without well-marked spawning seasons. Highest 
breeding activity occurred between September and May (Greenwood, 1966), although 
breeding fishes were found throughout the year (Trewavas, 1983). Females could have a 
succession of 3 or more broods in a spawning period and fewer eggs were produced in the 
last brood of a series than-the first. The average interval between broods in 0. esculentus in 
aquaria was 2 months, 28 broods being recorded from 10 pairs in 23 months_The number 
of eggs produced increased with the size of the female, ranging from 324 eggs in a fish of 
17 cm TL to 1672 eggs in one of36 cm TL (Graham, 1929). 
1.3.0 OBJECTIVES 
1.3.1 Overall objective 
The main objective of this study was to contribute to the current lack of knowledge on the
 
biology and ecology of the surviving 0. esculentus in the satellite lakes of the Victoria and
 
Kyoga lake basins by examining population characteristics of the species.
 
This was achieved by examining the following aspects;
 
a. Species composition and contribution of 0. esculentus. 
b_ The distribution of 0. esculentus 
c. Length frequency distribution of  0. esculentus, 
d. The length/weight relationship, 
e. Condition factor of 0. esculenrus, 
f. Food of 0. esculentus, 
g. The size at first maturity of  0. esculentus, 
h. Sex ratio of 0. esculentus, and 
i. Fecundity of 0. esculentus. 
The results were compared between lakes for which there was adequate data and with the 
historical data for the main lakes Kyoga and Victoria. 
1.4.0 HYPOTHESES 
There were two testable hypotheses: 
•	 That there were no significant differences in the population characteristics of 0. 
esculentus between the sampled lakes. 
•	 That the results of the present study were not significantly different from what was
 
previously reported in lakes Victoria and Kyoga before the species was depleted.
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2. MATERIALS AND METHODS 
I 2.1 STUDY AREA 
I The study was carried out on lakes Kachera, Mburo, Kayanja and Kayugi in the Victoria lake basin and lakes Lemwa and Kawi in the Kyoga lake basin (Figs. 2, 3, & 4). 
2.2 Data collection	I 
Sampling was done using three fleets of identical multifilament nylon gill-nets. Each 
I fleet was made up of 10 gill-nets of graded mesh sizes in approximately 12.5 increments from 51 mm to 178 mm stretched mesh. One net was set at the shore next to the 
macrophytes which was regarded "Inshore", another at about 50 m from the shore I regarded "Middle", and the third one at about 100 m from the shore regarded "Offshore" 
I 
but sometimes because of the relative scarsity of 0. esculentus nets were set in any order 
to increase catches and sometimes additional samples were obtained from the commercial 
catches for biometric analysis. 
I 
All the data were recorded e.g various taxa in terms of numbers, total weight, date and 
time (day/night) of capture, area from where the fish was caught and size of gear used. 
I 
Fish were measured, weighed and records taken. The specimen were dissected and the 
stomach fullnes, sex and maturity stage of the fish determined. 
Female gonads at maturity stage V and VI and Stomachs which had any food were 
removed and preserved in 5 % formalin solution in separate numbered bottles. 
I 2.2.2.1 Food 
In the laboratory the stomachs contents were emptied into a petri-dish and examined I under a binocular or a compound microscope. The food categories were first of all rated in proportion to their relative percentage volumes as spread out in a petri-dish or on slide. 
Each stomach was allotted a number of points according to the scheme showed below I modified from that ofHynes (1950). 
I Fullness State	 No. of points Full	 (1) stomach distended with food up to the 16 
pyloric sphincter 
I Three quarter (3/4) food up to about 3/4 of stomach volume 8 Half (1/2) food up to about 1/2 of stomach volume 4 
Quarter (114) food up to about 114 of stomach volume 2 
I
 Empty (0) stomach empty and collapsed	 o
 
The importance of each of the food items was obtained from these points by calculating 
I the percentage relative importance of the food in the stomachs. 
I
 
I	 6 
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2.2.2.2. Fecundity 
All the eggs in the two gonads of an individual fish were counted (total counts) and the 
numbers recorded. The number of ripe eggs obtained from the gonads was taken as the 
'absolute fecundity' F. 
2.3 DATA ANALYSIS 
For easier analysis, data were sometimes grouped into five class intervals and results 
were sometimes presented as percentages or means for easier comparisons. Where 
possible tests were carried out, (at 95 % confidence interval unless otherwise stated). 
Only data obtained from the experimental gill-nets were used in investigating species 
composition, relative abundance and distribution of 0. esculentus. The additional 
samples obtained from the commercial fishery were only used in the investigation of 
other biological aspects e.g length frequency distribution, length-weight relationships and 
condition factor, food and feeding, sex ratio, size at first maturity and fecundity of 0. 
esculentus. The results were compared between lakes and with the available historical 
data. 
3. RESULTS 
In total, 1262 0. esculentus were examined. Three hundred seventy eight (378) from 
Lake Kachera, one hundred seventy six (176) from Lake Kawi, two hundred (290) 
from Lake Kayanja, one hundred forty three (143) from Lake Kayugi and one hundred 
eighty eight (188) from Lake Lemwa and eighty seven (87) from Lake Mburo. 
3.1.1 Species composition and contribution of O. esculentus 
In determining species composition for each lake, all data for the three stations in each
 
lake were pooled (Appendix I).
 
The percentage contribution by numbers of individual species is presented in Table I.
 
The Tilapiine and haplochromine cichlids were numerically the most dominant. The
 
tilapiines comprised of 0. leucostictus, 0. niloticus, T. zilli and O. esculentus.
 
The non cichlids included Gnathonemus victorie, Protopterus aethiopicus, Synodontis
 
spp., Barbus spp., Brycinus spp. and Clarias species.
 
Percentage contribution of O. esculentus by numbers to the total catch was highest in
 
Lake Mburo (33.5 %), followed by Kayanja (23.3 %), followed by Lake Kachera (20.4
 
%), Lake Kayugi (6.7 %), Lake Kawi (3.4 %) and Lake Lemwa (1.5 %).
 
Overall, 0. esculentus was the second in abundance (18.6 %) after haplochromines (50.9
 
%).
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Table 1. Percentage contribution by numbers of the different fish taxa to the total 
experimental catches in the sampled lakes in Dec. 1997-June 1999 
speCIes 
Sampled Lake 
Kachera Kawi Kayanja Kayugi Lemwa Mburo Total 
Barbus spp 
Brycinus spp 
Clarias spp 
G. victorie 
0. esculentus 
0. leucostictus 
0. niloticus 
Protopterus spp 
Synodontis spp 
Haplochromines 
0.0 
0.0 
10.8 
0.0 
20.4 
14.6 
7.1 
6.7 
0.0 
40.0 
1.1 
0.0 
3.4 
0.0 
3.4 
3.4 
1.1 
1.1 
2.3 
84.1 
10.0 
0.0 
4.7 
6.0 
23.3 
1.3 
0.0 
4.0 
0.0 
43.3 
5.6 
9.0 
1.1 
11.2 
6.7 
1.1 
0.0 
3.4 
0.0 
57.3 
6.1 
0.0 
7.6 
0.0 
1.5 
10.6 
1.5 
1.5 
4.5 
66.7 
0.0 
0.0 
0.0 
33.5 
6.3 
9.5 
1.9 
0.0 
46.2 
3.16 
1.01 
5.82 
2.40 
18.58 
7.33 
4.30 
3.79 
0.63 
50.95 
3.1.2 Distribution of O. esculentus within the lakes 
Fish distribution was determined from the mean numbers of fish at the inshore middle 
and offshore stations only in those lakes where the number of fish caught in experimental 
gill-nets were big enough. 
Most fish were from the offshore waters 4.79±0.69, followed by that from the middle 
waters 3.48±0.59 and 2.66±0.33 from the inshore waters was the smallest. 
Most fish were from Lake Kayanja (5.91±1.05), Kachera (3.85±0.57) least in Lake 
Mburo 2.87±0.27 (Fig. 5). 
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3.1.3 Length frequency distribution of O. esculentus 
The size range of 0. esculentus examined in all the lakes was (7.7- 38.7 em TL). The 
biggest fish were encountered in Lake Kayugi up to 38.7 em TL. The number of fish 
examined in the different size groups was shown in Table 3 and (Fig. 6). Most fish were 
in the size class of 16.0 to 20.9 em TL (46 %), followed by 11.0 - 15.9 em TL (25 .1 %) 
and then 21.0-25.9 em TL (18.1 %). Most fish from lakes Kachera, Kawi, Mburo and 
Kayugi were in the 16.0 to 20.9 em TL size class while those from lakes Kayanja and 
Lemwa were in the 11.0 - 15.9 em TL size class. 
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-3.1.4 Length - weight relationships 
Graphical illustrations of the length-weight relationships of 0. esculentus using power 
curves (Fig. 7.1) in the different sampled lakes satisfied the equation, W=aLb (W weight 
of individual fish, a - the intercept and b - the slope on the graph and L - the total length 
TL of the fish). 
Generally, the weight was proportional to the cube of the length. However, the 
exponents of the length-weight relationship varied slightly between the sampled lakes 
with the functional regression value b nearing three in all the sampled lakes which 
describes isometric growth of 0. esculentus. In addition, the almost similar slopes 
showed that there were no significant differences in the length-weight relationships 
among these sampled lakes. The higher the exponent, the heavier was the fish and 
therefore the healthier. 
12 
________ _ h _ 
uro
.' -~
-
! • 
-,
 
1400 
Kayugi W=0.0057L33741 R2=0.9834 
Kachera W= 0.014L3.0884 R2=0.9536 
Kachera , 
I Kayanja W= 0.0048L3.4086 R2= 0.9637 
I
1200 
1--l emW3 I Lemwa W=0.0105L3.1935 R2=0.9524
·1-· -Kayanja f Kawi W=0.0611 L2.6302 R2=0.7549Kayugl I
 
W=0.0074L3.3203 
1 
I Mburo R2=0.9776
1000
 
800
E 
600
 
400
 
i
 
200
 I
 
I
 
I
 
o I 
·­1 I
.
o 5 10 15 20 25 30 35 40
 
Total length (em) 
Fig, 7.1 Length-weight relationship of O. esculentus from the sampled lakes 
- ~------+--~ ---- - - ~--~-I
---------------------
3.5 ,
 
.3.32 
.3.34 
.3.38 
3.2 
.3.19 
... 
o 
Co 
)( 
W 
.3.09 
2.9 -.-
2.6 
Kachera Mburo Kayanja Kayugi 
.2.63 
Kawi 
Sampled lakes 
Fig. 7.2 A comparison of the exponents of the length weight relationships of O. esculentus in 
the sampled lakes. 
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3.1.5 Condition factor 
On the overall the average condition factor K was 1.79±0.02 pooled data for all the 
sampled lakes. K was highest for 0. esculentus from Lake Kawi (2.02 ± 0.03), followed 
by Lake Kayugi (1.89 ± 0.05) and Kachera, (1.85 ± 0.06), Mburo (1.83±0.04), Lake 
Lemwa (1.79 ± 0.04) and the smallest was (LSI ± 0.03) from Lake Kayanja. 
Generally there was an increase in K with size of the fish (Fig. 8). 
The tests using ANOVA (single factor), showed no significant differences in the 
Condition factor of 0. esculentus between the sampled lakes, (p=0.05). 
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